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Abstract
IDENTIFICATION OF FACTORS LEADING TO SUCCESSFUL COMPUTER 
IMPLEMENTATION IN ELEMENTARY SCHOOLS
The purpose of this s tudy  w as to  rev iew  existing research  and 
w rite  an article about factors th a t lead to  g rea te r com puter usage in 
the  e lem en tary  schools.
In com pletion of th is study, an exhaustive rev iew  of lite ra tu re  and 
research  dealing w ith  factors perta in ing  to  successful e lem en ta ry  com puter 
program s w as conducted. From th is rev iew , a list of factors w as created  
and a su rvey  developed. A phone su rv ey  w as then  com pleted for a group 
of 26 district com puter coordinators. The surveys w ere  divided into 
schools w ith  e lem en ta ry  com puter models th a t com puter coordinators 
ranked  highly, and those w hich com puter coordinators felt w ere  lacking. 
The resu lts  of each question w ere  th en  subjected to a ch i-square.
Recom m endations of the  s tu d y  are divided in to  tw o categories. All 
have to do w ith  ad m in istra tive  activ ities to encourage com puter use.
District adm in istra to rs should:
1. Develop a technology plan,
2. Hire a full tim e com puter coordinator, and
3. Develop a d istrict com puter inform ation clearing-house.
School level adm in istra to rs  should:
1. Show visible su p p o rt for program ,
2. Develop school goals, including com puter's  place in 
curriculum ,
3. Buy com patible com puter equ ipm ent,
4. Place com puters in bo th  laborato ries and classrooms,
5. Have com puters available for check-out by  teachers,
6. Hire a p a rt-tim e  school com puter coordinator, and
7. Have flexible, on-going, and paid tra in ing  available.
Chapter 1
Key T e rm s
Compatible computers: Computers that run the same software.
Computer Coordinator: A person whose responsibilities include acquisition of 
computers and software, training of employees, and maintenance of 
equ ipm ent.
Drill-and-practice software: Software that  allows for little involvement of the user, 
and can only be used in one way. These include educational games.
Hardware: Any equipment. Examples would be computers, monitors, and printers.
Integrated Learning System (ILS): A large package of software that  contains 
practice and testing of an entire  curriculum.
Lab pack: Multiple copies of a program containing only one copy of the 
documentation. Usually sold to be used in a laboratory setting.
Lap-top computer: A portable computer.
Learner-driven software: Also called "tool" software. These are programs tha t  are
flexible, and allow the user to use them in many different ways. Some example 
are word processors and data-bases.
SES: Socio-Economic Status.
Site license: An agreement that  allows an organization to make as many copies of a
program as they need. These programs must all be used in the confines of that 
o rganization .
Software: The programs tha t  are used on a computer.
Problem Statement
W hen com puters are purchased  for an e lem en tary  school, v e ry  little 
tim e is spen t to  ensure th a t th ey  w ill be used w ith  the studen ts. 
E lem entary adm in istrato rs, m edia specialists, and technology coordinators 
need  a clear guide as to w hich factors w ill increase s tuden t and teacher 
com puter use in th e ir schools.
Importance and Rationale of the Study
Com puters are in the schools. In  1992, 98% of all U.S. schools 
rep o rted  having a t least one com puter (Kondracke, p. 234). The ratio  of 
s tuden ts to com puters in schools w as 16 to 1 in 1992 (Becker, 1993, p. 26). 
The purchase of com puter technology for education has b een  a p rio rity  for 
m any school d istricts in the last ten  years.
Despite this, the educational use of these com puters is not as positive 
a picture. Charles Piller (1992) states, "Counting com puters m eans 
nothing. Nearly ev ery  school in A m erica ow ns personal com puters. But 
w ithout expertise  to use and m aintain  them , thousands lie fallow."
(p. 22 1) Only 52.3% of all e lem en tary  s tuden ts  use com puters at school 
(Kondracke, 1992, p. 236). A National Council of Teachers of M athem atics 
s tudy  found that, of all the e lem en tary  m ath teachers su rveyed , only 53% 
feel w ell p rep ared  to use com puters as an  in teg ra l p a rt of their 
m athem atics instruction. This is com pared w ith  th e  90% w ho feel well 
p rep ared  to  use m anipulatives (cited in Hill, 1992, p.30).
Even w ith  the  disappointing evidence of s tu d en t com puter use, the  
funding of com puters and technology continues to be an area  of grow th. In 
a recen t su rvey  by  the magazine Electronic Learning, it w as found th a t 
60.8% of all school districts planned to  increase or keep  constan t their
expend itu res on technology (Bruder, 1993, p. 20). How can an 
adm in istra to r en su re  th a t these com puters w ill be b e tte r  utilized th an  
those purchased  in the  past?
Research on th is subject exists. However, since it is a re la tive ly  new  
field, it is lim ited and not read ily  available to  the public. M any 
adm in istra to rs  developing com puter acquisition plans have little or no 
experience w ith  using technology in the classroom . They are not aw are of 
the th ings in addition  to com puters and softw are th a t m ust be in place to  
ensure  a successful program , and th ey  do no t have th e  tim e to  plow 
through  th e  research  to find this inform ation. M any tim es the 
recom m endations of com puter consultants, tra in ed  in the business w orld, 
are tak en  w ith o u t thought, despite  the fact th a t these  experts  have no 
experience w ith  the  unique needs of e lem en ta ry  schools in re lation  to 
com puters.
There is a need  for easily  accessible in form ation  on the factors th a t 
lead to a successful educational com puting program  in the e lem en tary  
schools. Educational dollars and opportun ities are being lost.
Background of the Study
Com puter use in th e  e lem en ta ry  schools is a re la tiv e ly  new  
phenom enon. E lem entary com puter use began in the la te  1960 s, b u t w as 
v e ry  lim ited until the ad v en t of the  m icrocom puter in the  mid 1970 s 
(W inner, 1993, p.4). In itial acquisition of com puters w as usually  sp u rred  
by a few  v e ry  en thusiastic  teachers finding creative budgeting  m eans 
(M icrocom puters in the Schools-Im pie m entation  in Special Education,
1983). Education experts alm ost im m ed iate ly  proclaim ed th e  im portance 
of this new  form of teaching de livery  (Peterson, 1985: Schwartz, 1985; 
M icrocom puters in the Schools-1 m pie m entation  in Special Education, 1983; 
A Guide to  Com puters in Education, 1985). The abundance of positive 
articles led to an explosion of com puter purchasing in th e  mid 1980 s th a t 
seem s not to  have subsided (Becker, 1986; 1993). Along w ith  th is  increase 
in com puter purchasing, o ther ex p en d itu res  w ere  being suggested. S tudies 
as early  as 1981 w ere  explaining the  im portance of tra in ing  and o ther 
factors th a t should be considered by  people beginning the  com puter 
purchasing procedure (Goor & others, 1981; Brennan, 1991; Becker, 1986). 
Despite this, m any of the  efforts to  im plem ent com puters into schools have 
been less than  successful (Brennan, 1991; Becker, 1986; Bits, Bytes, and 
Barriers: Tennessee Teachers' Use of Technology , 1991; W irthlin  Group,
1989; Beyond Drill and Practice: Learner C entered Softw are, 1988).
As com puters are placed into the schools, it is v e ry  im portan t to 
realize th a t im plem entation  into e lem en tary  schools is v e ry  d ifferen t than  
im plem entation  into schools at the secondary  level. A m uch larger num ber 
of teachers at the  e lem en tary  school are  using com puters, and more 
s tu d en ts  use com puters on a w eekly  basis (Becker, 1986). Despite this, 
few er e lem en tary  teachers feel com fortable w ith  com puters or are seen as 
experts  (Becker, 1986; 1993; Hill, 1993).
The picture of com puter use in today 's school show s a g reat deal of 
under-u tilized  potential. On the positive side, 16 to 1 is the  national ra tio  
of s tu d en ts  to com puters (Becker, 1993, p.26), 98% of schools rep o rt having 
com puters (Kondracke, 1992, p. 236), and 60.8% of all school d istricts plan 
on increasing or keeping steady  their com puter budget (Bruder, 1993, 
p. 84). Despite th is only 52.3% of all s tuden ts  use com puters at school 
(Kondracke, 1992, p. 236). Teachers perceive th a t th e re  is a g rea t gap in 
the po ten tia l for com puter use and w h a t is actually  being done in their 
school (W irthlin Group, 1989). Along w ith  this, th e re  is only a v e ry  small 
percentage of teachers th a t have received at least ten  hours of com puter 
tra in ing  (Fulton, 1988). Finally, it has been  no ted  th a t m any classroom 
teachers have show n only lim ited in te re s t in expanding com puter based
in struction  due to the lack of perceived  rew ard  or re tu rn  for th e  req u ired  
tim e (Brennan, 1991).
M any theories have been  p u t fo rw ard  to increase the effectiveness of 
educational com puter im plem entation. B rennan sta tes  that, "the role of the 
teacher is considered to  be the m ost crucial determ ining  factor re la tiv e  to 
the  effectiveness of com puter applications." (1991, p. 20) Along th is line, it 
is fe lt th a t com puter tra in ing  should be an in teg ra l p a rt of teacher p re ­
service p rep ara tio n  (Oke, 1992). Although th is  is a justifiable goal, it is a 
long-term  solution, and does v e ry  little to help  the  situation  in the  p resen t. 
W ith th is in mind, m any research ers  have b een  theorizing on w h a t factors 
m ay help. The most often m entioned factor is th a t of teacher in-serv ice 
(Becker, 1986; 1993; Brennan, 1991; Bits, Bytes, and Barriers: Tennessee 
Teachers' Use of Technology, 1991; Hancock & Betts, 1994; M oursund, 
1989). Along w ith  train ing, o ther factors have been  m entioned. Time is 
needed  to  develop adequate  com puter activities (Hancock & Betts, 1994). 
More funding  is also s ta ted  as a major factor in  increasing the  use of 
com puters (Bits, Bytes, and Barriers: Tennessee Teachers' Use of 
Technology, 1991). Finally, it is fe lt tha t a top-dow n model of 
im plem entation  is d e trim en ta l to  com puter utilization (Cohen & others, 
1986).
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Some studies have tried  to  iden tify  im portan t factors in com puter 
im plem entation  by  studying  those schools in w hich success has been  
achieved. A stu d y  of T ennessee school teachers found th a t about 60% felt 
th a t sum m er w orkshops and afte r school w orkshops had assisted  them  in 
utilizing com puters in th e ir  classroom s, and 30% felt th e  sam e about 
tra in ing m anuals (Bits, Bytes, and Barriers: Tennessee Teachers' Use of 
Technology, 1991 ). It has been  rep o rted  in m any stud ies the im portance 
of a continuous program  of flexible tra in ing  sessions (Bits, Bytes, and 
Barriers: Tennessee T eachers’ Use of Technology, 1991; Brennan, 1991; 
Fulton, 1988; Nichols & Frazer, 1992; Scrogen, 1989; W inner, 1993). Along 
w ith  th is training, d istric ts m ust give teachers tim e to  experim en t w ith  the 
com puters (W inner, 1993). The presence of a school com puter coordinator 
w as found to be of im portance (Cohen & others, 1986), and it w as found 
th a t the use of le a rn e r-d riv e n  softw are versu s  drill and practice softw are 
seem ed to have a positive effect on com puter im plem entation  
(M icrocom puters in the  Schools-Im pie m entation  in Special Education,
1983). Finally, it has been  rep o rted  th a t an ad m in istra tive  com m itm ent to 
com puter usage should be ev idenced  by  a school's w illingness to  find 
adequate  funding, tim e for teacher tra in ing  and experim entation , and 
rew ards for teachers w ho s triv e  for excellence in com puter use (Bits, Bytes,
and Barriers: Tennessee Teachers' Use of Technology, 1991; Brennan, 
1991; Goor & others, 1981).
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Statement of Purpose
The purpose of th is s tu d y  is to rev iew  existing research , and w rite  
and dissem inate an article about factors th a t lead to g rea te r com puter 
usage in the  e lem en tary  schools.
More specifically, th is project w ill consist of an exhaustive  rev iew  of 
research  dealing w ith  factors th a t have been  studied. Opinions of experts 
m ay also be review ed. From this rev iew , a list of factors will be listed and 
ranked  in o rder of th e ir  seem ing im portance to  th e  success of an 
e lem en tary  com puter program . This list w ill th e n  be used as a 
questionnaire  th a t w ill be sen t to a group of d istric t com puter consultants 
obtained from  the Com puter Education division of the  Michigan 
D epartm ent of Education. These questionnaires  w ill include a question 
pertain ing  to a ranking  of th e  level of com puter use in the  e lem en tary  
schools in th e ir district. The su rveys will th en  be d ivided into schools th a t 
com puter coordinators feel are successful in com puter im plem entation, and 
those w hich com puter coordinators feel need w ork. The resu lts  of each 
question  w ill then  be subjected  to a ch i-square  test. These findings will 
th en  be com piled in to  an article. W hen the  artic le  is finally  w ritte n  some 
of the discarded  factors m ay be included a t th e  end, explaining th a t 
research  had show n this to be an im p o rtan t factor, b u t it w as not highly
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significant in th is study.
The m ain goal of th is s tudy  is to  sum m arize research  on factors th a t 
im prove overall com puter usage a t the  e lem en ta ry  level, and to 
d issem inate this inform ation. The objectives are  as follows:
-To sum m arize research  on factors th a t have been  p roven  effective 
in increasing e lem en tary  com puter usage.
-To discrim inate betw een  w h a t com puter specialists feel are 
positive factors, and those th a t seem  to  be of no help.
-To d issem inate  the  inform ation th a t is collected.
M any lim itations are  found in th is s tudy . The goal of this stu d y  is to 
rep o rt on findings of o ther studies, thus it is im pera tive  th a t the 
lim itations of all rev iew ed  studies be noted. The lim ited, and  inconsistent 
re tu rn  of questionnaires w ill also be a factor. Along w ith  these  it is 
im portan t to  note th a t the  final product can in no w ay  prom ise results. It 
can only re p o rt things th a t have had a positive im pact on com puter usage 
in schools in the past. Due to  the  fact th a t th e re  are m any individual 
factors a t ev e ry  school, it is im possible to en su re  success.
The final product of this re p o rt w ill tak e  the form  of an  easy  to 
understand , short article. In th is article, th e  im p o rtan t factors w ill be 
listed and explairied. There is cu rren tly  negotiation  under w ay  to publish
th is  article through  A m erican L ib rary  Inc. In te rest has also been  
expressed  by  th e  "MACUL N ew sletter." Research is also being done as to 
d issem inating th e  inform ation v ia  the  In ternet. Other possible avenues of 
publication m ay be educational m agazines such as E lem entarv  Principal: 
M ichigan E lem entarv and M iddle School Principal s Association and 
Educational L eadership .
Chapter 2
Survey of Literature
From the  early  days of th e  m icrocom puter the  educational prom ise 
for th is new  device has been  h era ld ed  as nothing less th a n  revolu tionary . 
In  an  early  rep o rt to ad m in istra to rs  abou t th is new  technology it w as 
noted  that, "Many educators feel th a t th e  m icrocom puter has unique 
capabilities for im proving th e  quality  of instruction , and public schools and 
school d istric ts are  acquiring m icrocom puters at an  increasing rate." 
(W inkler, Stasz, Shavelson,1986, p. 5)
A 1983 Federal re p o rt on com puter im plem entation  into e lem en tary  
special education classes described the  ea rly  a ttem p ts  a t getting  com puters 
in to  th e  school. "Actually, in itial adoptions w ere  m ore often  characterized  
by  en thusiasm  and in itia tive of a few  indiv iduals w ho w ere  v e ry  
in te re s ted  in th e  po ten tia l usefu lness of m icrocom puters in education." 
(M icrocom puters in th e  Schools-Im pie m entation  in Special Education,
1983, p. 25) The rep o rt goes on to give exam ples of the unique process by 
w hich  com puters w ere  acquired, "Two in te re s ted  teachers seek perm ission 
to  use special education  funds to  b u y  a m icrocom puter." (M icrocom puters 
in th e  Schools - 1 mple m entation  in Special Education, 1983, p. 167) This
1 7
initial purchase w as th e n  supplem ented . "Special Education Teachers begin 
selling bagels to  ra ise  funds for m icrocom puters." (M icrocom puters in the 
Schools-Im plem entation in Special Education, 1983, p. 167) Finally, g ran t 
money is solicited. "A g ran t proposal is subm itted  to  th e  federa l 
governm ent. Apple p rin te r purchased w ith  bagel funds. "
(M icrocom puters in the Schools-1 mple m entation  in Special Education,
1983, p. 167) Early com puter im plem entation  w as not carried  out in a 
v e ry  o rd erly  fashion, and the m eans of acquiring financial resources w ould 
best be described as creative and eclectic.
By the  m iddle of the  decade, schools th a t ow ned com puters w ere  
really  becom ing th e  norm , and teachers w ere  in te re s ted  in using th is new  
educational tool in their classrooms. H enry J. Becker (1986) m ade this 
clear in his su rv ey  of A m erican schools, "Along w ith  a quadrup ling  of the 
num ber of com puters in schools in the last tw o years, th e re  has been  a 
trip ling of the n u m b er of teachers superv ising  s tu d en ts  in the ir use."
( p. 30) In another su rv ey  it w as found th a t "...there is a v as t resource of 
personnel in  the reading  field w ho are willing to  use the  m icrocom puter 
for teaching reading. They have an in te re s t and a g rea t desire to  become 
more skillful in  m icrocom puter use." (Schwartz, 1985, p- 7)
M any experts began to publish even  m ore artic les decrying the
im portance of com puter skills for econom ic surv ival in the  fu tu re  w orld, 
and thus in education. Peterson  (1985) explains,
Just as one aspect of an effective organization is its ab ility  to 
respond to change, one index of the condition and quality  of 
our educational system  m ay be th e  w ay  in w hich schools are 
responding to th e  ad v en t of an innovation  such as the 
m icrocom puter.. . the  new  age of advancing technology and global 
com petition has rad ically  changed our concept of "basic skills' —the 
skills necessary  for a person 's econom ic com petence. S tudents w ill 
need to have basic skills in the  use of m icrocom puters in o rder to 
function successfully as citizens in our society, ( p .  11)
In response to this need, P e terson  (1985) req u ested  th a t the Federal 
G overnm ent s ta r t keeping detailed  statistics about com puter use to assure 
an equal opportun ity  of technological exposure to all students.
The d a ta  collected on m icrocom puter usage in the  schools . ..  might 
include: 1 ) allocated tim e on the m icrocom puter b roken  down by 
grade, sex, and SES of student; 2) actual tim e spen t per w eek  per 
s tu d en t broken dow n by  the sam e categories of student; and 3) 
s tu d en t engfiged tim e on m icrocom puters per w eek. ( p .  12)
Other publications explained th a t th e re  w ere  new  and unexpected
needs arising because of this new  teaching tool. One m ajor need was 
th a t of ad eq u a te  and useful training.
The h isto ry  of com puter tra in ing  in education w hich began in the 
la te  sixties, concentrated  prim arily  on s tu d en t com petencies . . . 
Education-specific instruction  has been  a major om ission of most 
com puter training. L ittle distinction has been  m ade betw een  the 
tra in ing  of teachers and com puter professionals . . . .  There is now, 
how ever, increasing support for specific teacher tra in ing in 
educational com puting, as th e  concern develops th a t teachers 
req u ire  an  a lte rn a te  instructional approach (W inner, 1983, p. 4). 
A nother s tudy  states.
Teachers, as w ell as students, m ust becom e com puter literate. The 
re tu rn  on a school d istric t s investm en t in com puter hardw are  and 
softw are w ill be fully  realized only if the instructional staff is able 
to utilize the  new  resources to  im prove the quality  of instruction.
In most cases this m eans teachers m ust be given the opportun ity  to 
lea rn  to use the com puter (A Guide to Com puters in Education, 1985, 
p. 65).
Classroom teachers  w ere  th e  ones using com puters, no t a com puter 
specialist or labo ra to ry  assistan t, and new  roles w ere  being filled h y  m any
o ther teachers.
Is th e re  a new  role developing, th a t  of a com puter coordinator w ho 
is only  secondarily  a teacher?  The answ er is slowly. In over 50 
percen t of the cases the  p rim ary  com puter using teacher iden tified  
by  the  school’s principal w as a classroom  teacher . . . .  Only 7% of 
e lem en ta ry  com puter using teachers  designated  them selves as 
Com puter Coordinator . . . .  I t ap p ears  th a t for th e  m ost part, the  
persons most know ledgeable and m ost active in the  use of com puter 
using schools are  regu lar classroom  teach ers  (Becker, 1986, p. 30). 
Just pu tting  com puters in the schools is not enough to  en su re  the ir 
use. This w as noted  as early  as 1981 in  a na tional su rv ey  of com pu ter- 
using teachers. All resp o n d en ts  ind icated  som e needs th a t w ere  critical to 
the  in itia tion  and expansion of co m p u te r-b ased  instruction. The resu lts  
show ed that, despite  th e  im portance of funding  (it received  a 92% 
response), m any o ther factors w ere  of g rea t value. In -serv ice  tra in ing  and 
b e tte r  com puter program s received  a response  of over 40%, w hile 
assistance in planning a program  received  a response  of 33% (Goor & 
others, 1981, p. 18).
M any e lem en ta ry  schools failed to  take into account th e ir  ow n 
un iqueness w h en  planning th e ir  com puter im plem entation  model.
Becker's 1986 su rvey  of A m erican schools contains m any statistics proving 
the  un iqueness of the e lem en tary  program . "At the e lem en ta ry  level, 
about tw o -th ird s of com puter using teachers  are general classroom  
teachers, 10 percent are special education  teachers, and  a sm aller 
proportion  are  m ath specialists, read ing  specialists, and com puter 
specialists." (p. 31) It seem s th a t alm ost everyone in the e lem en ta ry  
schools w ere  using the com puters, as opposed to only a specialist or 
labo ra to ry  assistant. M any m ore e lem en ta ry  s tu d en ts  w ere also using the 
com puters, "At a typical K-6 com puter-using  school, 30% of th e  s tuden ts 
used com puters during and average w eek, w hile at a typical high school 
only 21% used com puters." (Becker, p. 4)
Lab use w as also up in th e  e lem en ta ry  school.
In about half of the  laboratories w h ere  com puters w ere  used  for 
instruction, only one or tw o teachers  w ere  regu lar users. However, 
e lem en tary  school com puter labs and libraries are  an exception to 
th is p a tte rn . In a K-6 school, the  typical lab is used by  six 
teachers and the typical lib ra ry  containing com puters is used b y  four 
teachers. (Becker, p. 9)
Despite, or possibly because of, th is m ore v a ried  use, e lem en ta ry  
teachers h ad  much less expertise  w ith  the  com puter. "Overall. . .27% of
com puter-using  high school teachers w ere  v iew ed  as experts  as w ere  21 % 
of com puter-using  m iddle school teachers, b u t only  10% of com puter-using  
e lem en ta ry  school teachers." ( Becker, p.5) E lem entary  teachers  w ere  also 
having trouble  finding a real place for the  com puter in  th e ir  teaching 
arsenal. "They could use a single movie projector w ith  a classroom , or a 
single overhead  projector, b u t a single com puter w as a d iffe ren t story." 
(Becker, p. 30)
The y ears  th a t have followed th is su rv ey  have im proved  some of 
this, bu t th e re  is still room  for im provem ent. A 1993 National Council of 
Teachers of M athem atics stu d y  found that, of all e lem en ta ry  m ath teachers 
surveyed, only 53% feel w e ll-p rep ared  to use com puters as an in tegral 
p a rt of th e ir m athem atics instruction, as com pared w ith  th e  90% w ho feel 
w e ll-p rep ared  to  use m anipulatives (cited in Hill, p. 30).
On the positive side, the  num ber of com puters used  in schools has 
increased a t a d rastic  ra te . The am ount of educational dollars spen t on 
com puters have been  phenom enal. "In the last eight yea"s, th e  nation  has 
spen t w ell over a billion dollars to help public schools com pete in a 
technological world." (Piller, 1992, p. 218). The cu rre n t ra tio  of studen ts to 
com puters is approxim ately  16 to 1, (Becker, 1993, p. 26) and fully  98% of 
all U.S. schools rep o rt having a t least one com puter (Kondracke, 1992,
p. 234).
These increases show no sign of slowing down. In a recen t su rv ey  by 
the magazine Electronic L earning, it w as found th a t 60.8% of all school 
districts p lanned to  increase or keep  constan t the ir expend itu res on 
technology in the next few  y ears  (Bruder, 1993, p. 20).
A study  of census statistics found th a t the personal com puter has 
m ade g reat in -roads into the  cu ltu re  of th e  United States. Findings include: 
-15% of all households re p o rt having a com puter (Kominski, 1991, 
p. 41k
-46% of ch ild ren  3 -1 7  rep o rted  using a com puter at school or at 
hom e (Kominski, 1991, p. 44).
-36.8% of adults rep o rted  using a com puter a t w ork (kom inski, 1991, 
p. 44).
-H ouseholds w ith  school-age ch ild ren  w ere  more th an  tw ice as 
likely as those w ith o u t to have a com puter (Kominski, 1991, p. 23). 
The tren d  has also been  seen  in education. A National Education 
Association Com m unications S urvey  (1993) of com puter using teachers 
found some positive tren d s  in th e  schools:
-9 of 10 teachers have access to  com puters, and
-In  e lem en tary  grades com puters tend  to  be d istrib u ted  in individual
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classroom s, ( p .  9 2 )
But it also found m any discrepancies:
-A high technology en v iro n m en t is m ore likely  for affluen t and 
su b u rb an  schools,
-Large city schools are m ore technologically backw ard  th a n  schools 
in sm all tow n and ru ra l America, and 
-The most serious obstacle to  technology im p lem entation  is 
bu d g e ta ry  lim itations. (National Education Association 
Com m unications Survey, p. 92)
Today, just as in the  past, m any d istric ts  expect th a t  buying 
com puters is enough. "It is com m only assum ed th a t if teach ers  are 
provided w ith  innovative technology and receive basic tra in ing  in 
operating com puters, th e y  w ill effectively  in teg ra te  it into the ir classroom. 
(N iederhauser & S toddart, 1993, p. 25)
M any experts  are  publicly  denouncing such assum ptions. "Counting 
com puters m eans nothing. N early ev e ry  school in A m erica ow ns personal 
com puters. But w ithou t expertise  to  use and m ain tain  them , thousands of 
m achines lie fallow." (Piller, 1992, p. 221). "When com puters are  g rafted  
onto dism al u n d er-fu n d ed  schools th a t lack ap p ro p ria te  staff support, 
s tu d en ts  and teachers ra re ly  use them  effectively." (Piller, 1992, p. 223).
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"Businesses have been  building electronic h ighw ays w hile education has 
been  creating  an electronic d irt road. And som etim es on a d irt road, its 
just as easy  to  get out and walk." (D'Ignazzio, 1993, p. 84)
Recent studies show  th a t th ese  e x p e rt opinions are quite accurate. 
Despite the high num ber of schools w ith  com puters, only 52.3% of all 
e lem en tary  s tuden ts  use com puters at school (Kondracke, 1992, p. 236).
This d iscrepancy  b e tw een  com puter availab ility  and com puter use 
m ust be in p a rt due to  the lack of p reparation , tra in ing , and support of 
teachers.
The role of the teacher is considered to be th e  m ost crucial 
determ in ing  factor re la tive  to  the  effectiveness of com puter 
applications, and im plem entation  based  upon teach ers ' lack of 
understand ing  of bo th  the  pow er and lim itations of softw are 
p rogram s contribute to the  lack of success. Endeavors geared 
tow ard  the  use of instructional technology should be founded upon 
te a c h e rs ’ acceptance and w ell-developed  background in both the use 
and process of using com puters for teaching and learning (Brennan, 
1991, p. 20).
A su rv ey  of teachers in Tennessee found th a t, "Overall, teachers did 
not indicate th ey  fe lt well inform ed about technology," (Bits, Bytes, and
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Barriers; Tennessee Teachers' Use of Technology, 1991, p. 8) and th a t 
"they repo rted  obstacles to more effective use of technology including lack 
of funding, time, and training." (Bits, Bytes, and Barriers: Tennessee 
Teachers’ Use of Technology, 1991, p. 9)
Training of teachers is not the  p rio rity  of m any com puter 
im plem entation program s. Only about o n e-th ird  of all teachers  have had 
ten  hours or more of com puter instruction, m uch of w hich w as at the 
literacy level (Fulton, 1988, p. 9). A su rv ey  of com puter using teachers 
explains th a t tra in ing  in itself is no t enough, th is tra in ing  m ust fit their 
needs.
W hen asked about in-serv ice training, m ost teachers (2 /3 )  said they  
had taken  in-service w orkshops or courses offered by  educational 
agencies or com m ercial organizations. Course con ten t usually  
focused on program m ing, v e ry  few  had learned  anyth ing  about 
educational softw are o ther th an  program m ing languages. Even few er 
had received  any instruction  on the  uses of com puters w ith  special 
needs children, and none rep o rted  receiving tra in ing  on how to 
in tegrate  educational softw are into curriculum  (Beyond Drill and 
Practice: L earner Centered Softw are, 1988, p. 2).
Brennan (1991) explains the  im portance of adequate , and useful
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train ing. "Less th a n  te n  hours of specific v ersu s  generic applications will 
not contribute  to  program  effectiveness or successful im plem entation , and 
can be considered a contributing  cause of ineffective applications."
( p. 22)
A final factor m entioned to explain the discrepancy b e tw een  
com puter availab ility  and com puter use is th a t m ost d istric ts  offer no 
rew ard s for teachers w ho p u t in the  m any hours of tra in ing  needed  to 
becom e an ex p ert com puter user. "It w as noted  th a t a m ajority  of 
classroom  teachers had show n no in te re s t in expanding com pu ter-based  
instruction  because th e re  w as no rew ard  system , provision for incentive, 
or re tu rn  to the teacher for the effort." (Brennan, 1991, p. 23) Even the 
ra re  district th a t offers incentives, offers v e ry  little. "Provisions of 
incentives for m icrocom puter use or for partic ipation  in tra in ing  program s 
is rare . Among d istric ts w ith  in-serv ice train ing, the  most com m on 
incentives are special recognition, and release tim e to  tak e  in-serv ice 
w orkshops." (W inkler, Stasz, Shavelson,1986, p. 25)
In recognition of th e  fact th a t th ere  is a d iscrepancy of use in regard  
to  educational com puters, m any educators have proposed theo ries  to  help 
ensu re  classroom  com puter use by  teachers. It is of fu n d am en ta l 
im portance to iden tify  the  factors, besides the purchase of com puters, th a t
are crucial for the successful im p lem entation  of educational com puter 
models.
The effectiveness of com puter based  in struc tion  depends not only on 
softw are quality  and h ard w are  sophistication, b u t on ( 1 ) how w ell 
com puter activities are in teg ra ted  in to  o ther instructional 
activities, (2) w h e th e r th e re  are a lte rn a tiv e  and less expensive 
w ays th a t s tu d en ts  can achieve com parab le  academ ic com petencies 
and understand ing , (3) w h e th e r it is m ore im p o rtan t th a t s tu d en ts  
lea rn  those particu lar things ra th e r  th a n  o ther skills or 
com petencies th a t might not be b es t lea rn ed  using com puters 
(Becker, 1986, p. 3).
A su rv ey  of Tennessee teachers concluded that;
1 ) "There should be enough technology,"
2) "There should be am ple su p p o rt and tim e for teachers to learn  
how to use technology and p lan  for its use," and
3) "There should be a school s tru c tu re  and cu ltu re  in w hich teachers  
are  encouraged and expected to  tak e  a professional and 
experim en tal approach to the ir work." (Bits, Bytes, and Barriers: 
Tennessee Teachers' Use of Technology 1991, p. 8)
In ano ther survey, teachers w ere  asked  w h a t th ey  felt w ere  the
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m ajor b arrie rs  to a successful com puter program . "The five most f req u en t 
choices w ere  not enough com puters'; softw are too costly in the quan tity  
needed  ; and not enough teacher training. The next m ost often  m entioned 
problem  w as not having enough tim e to  develop com puter-based  
activities." (Becker, 1986, p. 33)
A large quan tity  of th eo ry  deals w ith  tra in ing  of teachers. These 
articles fall into tw o categories: those dealing w ith  in-serv ice train ing, and 
those dealing w ith  p re-serv ice  training.
Obviously, college program s in education m ust play a major role in 
p reparing  teachers for classroom com puter use, b u t th ey  are not doing an 
adequate  job a t the p resen t tim e. Oke (1992) explains th a t technology is in 
the  schools.
Yet in o rder to  im plem ent it w e m ust f irs t tra in  our teachers how to 
use it. This training seem s to be the  largest obstacle in the  w ay  of 
our step into the  fu tu re . We rea lly  need to slow our purchasing 
m om entarily  and let our learning catch up. M any of our schools have 
technology, now w e really  need  to  learn  how  to use it. ( p .  23)
Glenn (1993) notes, "Colleges of education will make slow progress in 
creating technology environm ents for educators, w idesp read  modeling of 
technology by faculty  will be quite v aried ."( p. 19).
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Oke (1992) concludes w ith  recom m endations for creating a p re ­
service program  for teacher tra in ing  in classroom  com puter use. These 
include:
-A com puter literacy class. Add a class to  the  curriculum  which 
would give all education m ajors a fu n d am en ta l know ledge of 
technology.
-Have all of the education professors m odel ap p ro p ria te  uses of 
technology in th e ir  classroom s.
-Place studen ts w ith  a supervising  teacher w ho cu rren tly  uses 
technology in th e ir  classroom.
-Link schools of education and K-12 teachers  v ia  
telecom m unications netw orks for sup p o rt and updating  of ideas and 
practices, (p. 24-25)
Another s tudy  suggested th a t a positive approach  for tra in ing  m ay 
involve th a t of a school/college p artn ersh ip . M any recom m endations are 
m ade pertain ing  to  this relationship . These include;
1. The education d ep artm en t a n d /o r  o ther re lev an t college 
departm en ts m ust be p rep ared  in advance to  give facu lty  m em bers 
either additional stipends a n d /o r  load cred its if th ey  chose to 
partic ipate  in the project.
2. The public school m ust p rep are  its staff v is-a-v is  the  projected 
adm in istra tiv e  and instructional im pact of th e  forthcom ing 
project.
3. The college m ust be com m itted to th e  collaborative ideal and 
provide financial su p p o rt if necessary  (Hillman & Others, 1987, 
p. 12).
Fulton (1988) also lists recom m endations for pre-service;
In teg ra te  technology into subject m atter m ethods courses, place 
s tu d en ts  w ith  a superv ising  teacher w ho cu rren tly  uses technology 
in th e ir  classroom , estab lish  com puter netw orks to  tie beginning 
teachers to  resources and in struc to rs  th a t could assist them . (p. 9) 
Looking to  education colleges is a v e ry  sound solution to  the 
com puter literacy  problem , and m any experts  fall on th is side of the  issue, 
b u t it is a long te rm  solution, and m ust be v iew ed  as such. "While schools 
of education  are  beginning to  adopt com puter education req u irem en ts  in 
p re-serv ice  teacher train ing, few  g rad u ates  at p resen t have adequate  
experiences w ith  com puters and un til th ey  do schools m ust offer in- 
service." (A Guide to Com puters in Education, 1985, p. 65)
Hancock and Betts (1994) explain, "To realize any v ision  of sm arter 
schooling by  using technology, school d istricts m ust p repare  teachers to
use technology. A dequate teacher p rep ara tio n  is p robab ly  th e  most 
im portan t de term inan t of success. A nother essential: technology m ust be 
pu t in the  teachers ' hands." ( p. 29)
W hen teachers w ere  asked  w h a t th ey  thought w ould be the  most 
beneficial type of support tow ard  th e ir efforts to use com puters in the  
classroom, 50.8% listed sum m er w orkshops and 48.3% m entioned school- 
day w orkshops (Bits, Bytes, and Barriers: Tennessee Teachers' Use of 
Technology 1991, p. 20).
It seem s obvious th a t the  c u rre n t problem s can only  be  add ressed  
th rough  in-service, bu t w h a t m akes a good in -serv ice p rogram ? Teachers 
in one study, "expressed a need  for on-going, flexible in -serv ice  tra in ing  
th a t can be individualized. They w an t more th an  trad itiona l one-sho t
program s. " (Hurst, 1994, p. 74) H urst ( 1994) recom m ends th a t  "this 
system  might include . . . hom em ade m odules developed by  teachers  
a lready  proficient in a certa in  a rea  of technology. " (p. 75)
M oursund (1989) p u rp o rts  hands-on  training experiences th a t are 
sensitive to the  partic ipan t's  level of com puter com petence, and  th a t are  
tau g h t by credible instructo rs (generally  peer teachers). Revenaugh 
( 1989) recom m ends freq u en t, sm all group, short session in-serv ice. 
Provided initially  on a basis w h e reb y  teachers elect to partic ipate .
v o lu n ta ry  ra th e r  th an  m andato ry  attendance is considered as crucial to 
success. Finally, N iederhauser and S toddart (1993) explain the im portance 
of utilizing a tool-based  system , and thus these are the  system s on w hich 
teachers should be tra ined .
This p re lim inary  s tu d y  indicates th a t tool-based  system s have 
significant po ten tial for changing the w ay  teachers teach. They are, 
how ever, ex trem ely  difficult to  p u t into place and req u ire  a great 
deal of teacher education  and support. In teg ra ted  Learning System s, 
on th e  o ther hand, are  easy  to install, sim ple for teachers to  use, and 
fit righ t in w ith  s tan d a rd  practice. Yet an  ILS has lim ited potential 
for changing teacher beliefs and practice, or for upgrading 
instruction, (p. 31)
Theories abound, b u t it is of g rea te r in te re s t to find  w h a t has proven 
successful in im plem enting a com puter model. A su rv ey  of w h a t had 
actually  helped  teachers the  most in the ir com puter use found th a t 30% of 
teachers responded  th a t sum m er w orkshops, after school train ing, and 
tra in ing  m anuals w ere  the  most helpful. Only 8% fe lt the  d istric t 
technology policy w as of any  service (Bits, Bytes, and Barriers: Tennessee 
Teachers' Use of Technology, 1991, p. 20).
In  1990, Sheingold and Hadley published a m ajor su rv ey  describing
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teachers  w ho had distinguished them selves as ex p ert users of com puter 
technology. Not surprising, "these teachers w ork in schools th a t  have 
ex tensive  technology as w ell as experience in using technology for 
instruction." (p. 8) It w as also noted that, "these teachers use the  
com puter as a m ultipurpose tool." (Sheingold and Hadley, p. 8) Time also 
p layed  a role, "It takes tim e for these  teachers to m aster com pu ter-based  
practices and approaches-fu lly  five to six y ea rs  of teaching w ith  
com puters." (Sheingold and Hadley, p. 8)
The stu d y  goes on to  list im portan t factors th a t con tribu ted  to the  
success of the com puter using teachers.
W hat are  the factors th a t have con tribu ted  to th e ir  ach ievem ents? 
Three stand out;
First, the  teachers' m otivation and com m itm ent to  th e ir  
s tu d e n ts ’ learning and to th e ir  ow n developm ent as teachers;
Second, the support and collegiality th ey  experience in their 
school districts; and;
Third, access to sufficient quan tities of technology.
These factors act in com bination and over the long te rm  to  enable 
teachers  to develop their expertise  to  use the  technology in new  
w ays. The teach e rs ’ w illingness to learn  and change appears  to  be a
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critical e lem ent in th is process (Sheingold & Hadley, 1990, p. 9). 
Finally, it w as noted th a t the  th ings teachers do w ith  com puters 
change as they  become more proficient in using the com puter.
The percen t of teachers  w ho use w ord  processors freq u en tly  
increases and th en  levels off . . . The percen t of teachers w ho use 
d a ta-bases freq u en tly  also increases and th en  levels off . . .In 
contrast, the  percen t of teachers  w ho use d rill-and-practice  softw are 
freq u en tly  decreases from  more th an  40% for those w ith  less than  
tw o y ea rs  experience, to  less th an  30% for those w ith  m ore th an  nine 
y ears  experience (Sheingold & Hadley, 1990, p. 18).
Honey and H enriquez ( 1993) conducted ano ther stu d y  of teachers 
w ho have been  described as exem plary  technology-using teachers. This 
s tudy  found th a t 96% of these  teachers identified  them selves as 
se lf-taugh t in regard  to com puter use, even  though m ost of them  had in- 
service and college train ing, and 91% identified  them selves as having 
access to  a com puter a t home. (p. 8)
W inner ( 1983) stud ied  th e  im plem entation  of com puters into an 
indiv idual school. Her findings again stress  th e  im portance of tra in ing  of 
teachers.
The key  to success hinges on a strong com m itm ent of the  faculty
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tow ard  fu rth e r  grow th and know ledge. A m ajor d ifficulty  tow ard 
com puting in tegra tion  at the e lem en ta ry  level is the lack of tra in ing  
facilities for teachers. An in troducto ry  course, or tw o-w eek  
sum m er w orkshop, or even  specific long-term  program s such as the 
one described  here  are not enough. Teachers em bark ing  on 
com puting instruction  need continuing su p p o rt and tra in ing  w hich is 
responsive to  th e ir  ind ividual needs, (p. 17)
Also, "the staff needed  extensive training. C onsequently  an in- 
service program  w as created  as an  a lte rna tive  to  th e  w orkshops ru n  by  
com puting professionals w ho have little know ledge of classroom  
environm ents. The program  began as a year-long , b i-w eek ly  series of 
after-school w orkshop  sessions." (W inner, 1983, p. 10)
Even w ith  th is tra in ing  program  in place, "at th e  outset, faculty  
involvem ent w as sporadic. Two or th ree  teachers show ed in itial in te re st 
b u t progress tow ard  a com m itm ent to im plem ent com puters in the 
classroom w as not forthcoming." (W inner, 1983, p. 9)
W inner (1983) also brings up som ething th a t is not o ften  m entioned 
in th e  readings — experim entation.
The data  indicated th a t experim en tation  w ith o u t prior or parallel 
exploration w as not the most p ru d en t m ethod of com puter
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Utilization, as it did not produce confident computing teachers.
Those w ho did not thoroughly  fam iliarize them selves w ith  the 
program  conten t an d /o r  the operating  procedures before use in the 
classroom  w ere  unable to proceed w ith o u t substan tia l assistance.
(p. 13)
She w en t on to  m ention th a t it is im possible to  tra in  all teachers in 
the  sam e w ay, and teachers should n ev er be expected to  use com puters in 
a sim ilar m anner, "Teachers' com puting sty les are reflective of th e ir 
general teaching sty les and as varied . ' (W inner, 1983, p. 14)
Personal and cu ltu ra l tra its  effect the  initial a ttitu d es  tow ard  
com puter use, b u t after the beginning trep id a tio n s  are  overcom e, 
ind iv idual self-confidence, am ple exp lo ra to ry  experiences, coupled 
w ith  a conviction in the im portance of com puters in e lem en tary  
education  seem  to be the m ost prom ising indicators of increased 
com puter im plem entation. (W inner, 1983, p. 15)
W inner concluded that, "In telligent assistance in the  early  y ears  of 
m astery  appears  to be a crucial e lem en t of continued success (p. 17). Use 
of the w ord  "assistance" shows th a t tra in ing  alone is no t enough.
The im portance of com puter purchasing  and tra in ing  is echoed in 
ano ther s tu d y  of successful schools. "If d istric ts acquire a sufficient
nu m b er of com puters and offer train ing, teachers w ill indeed partic ipa te  .. 
•Holding in -serv ice tra in ing  at teachers ' own schools encourages overall 
participation." (W inkler, Stasz, Shavelson,1986, p. 41) The s tu d y  
concludes w ith  the  sta tem en t, "The increased  availab ility  of 
m icrocom puters is thus a necessary  bu t no t sufficient condition for 
increased  com puter use." (W inkler, Stasz, Shavelson,1986, p. 45)
H urst's ( 1994) research  on successful com puter tra in ing  program s 
and found that, "The m ost successful program s rep o rted  w ere  those th a t 
involved teachers and principals in the planning." (p. 74) He also believes 
that, "teachers should be proficient in th re e  tools: w ord  processing, 
databases, and spreadsheets. Today, I w ould also suggest th a t teachers 
have skills in desktop publishing, electronic com m unication, and in teg ra ted  
m edia (m ultim edia)." (Hurst, 1994, p. 74) He concludes by stating, 
"Technology in-serv ices w ill be fa r more effective w h e n  teachers  have 
access to  them  as needed." (Hurst, 1994, p. 75)
M any studies found th a t it w as of ex trem e im portance th a t these 
tra in ing  sessions h ap p en  th roughou t the  year. "Ongoing m aintenance and 
enhancem ent tra in ing  is a crucial e lem ent to effective application and 
in teg ra tion  of com pu ter-based  learning experiences. " (Brennan, 1991, 
p. 80) "This in -serv ice p rocedure continued th ro u g h o u t the  school y ear
utilizing bo th  after-school tim e and professional developm ent days. "
(Millar, & MacLeod, 1984, p. 34) However, even though  teacher in-serv ice 
program s w ere  deem ed re la tiv e ly  successful, teachers still m entioned this 
as an a rea  of need. (Millar, & MacLeod, 1984, p. 8)
A final s tu d y  of the  im portance of adequate  tra in ing  states, 
"Im portan t factors are teacher in te re s t and need. (And it should be noted, 
teacher in te re s t and perceived  need  is often  a d irect ou tgrow th  of re lev an t 
experience w ith  com puters and  in -serv ice train ing).” (A Guide to 
Com puters in Education, 1985, p. 57)
Nichols and Frazer (1992) s tud ied  an im plem entation  model th a t w as 
on-going in Texas. They found th a t factors o ther th an  tra in ing  w ere  
in terfering  in the  program 's success. "Portions of the  project a re  not fu lly  
im plem ented. Logged com puter tim e is low a t all th re e  IBM cam puses. 
Some teachers still resist im plem enting  the Teaching and Learning w ith  
Technology instructional de liv ery  system . One in five teachers  say follow- 
up tra in ing  is inadequate .” (p. 3) It w as also noted that.
It appears  stu d en ts  at th e  Apple school are im proving achievem ent 
m ore th a n  studen ts  at th e  IBM schools. The approach a t th e  Apple 
school relies alm ost exclusively on pull-out instruction  in 
laboratories, w hich has aided earlier im plem entation. The approach
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at th e  IBM schools, by  placing com puters in  th e  classroom  as w ell as 
laboratories, req u ires  classroom  restru c tu rin g . The dem ands of 
res tru c tu rin g  have delayed  com plete im plem entations (Nichols & 
Frazer 1992, p. 3).
They concluded th e ir  s tu d y  by  giving a list of recom m endations, 
including; "Teachers need  to  use the  com puters in instructional activities. 
Use of the  com puters as a rew ard  or a discipline tool needs to  be 
elim inated," and "The am ount of fo llow -up tra in ing  g iven to  teachers needs 
to be increased." (Nichols & Frazer 1992, p. 3)
In o ther studies of exem plary  schools it w as no ted  th a t at the 
e lem en ta ry  level, w ord  processing w as used in only 3% of e lem en tary  
schools nationally , v e rsu s  66% of exem plary  schools su rveyed . (Cohen & 
Others, 1986, p. 10) "In K-6 schools, lab o ra to ry  com puters are used for an 
average of 27% m ore tim e p er w eek  th an  are com puters in e ith er 
classroom s or libraries." (Becker, 1986, p. 10)
It w as also no ted  that.
Teachers relied  on frien d s  or personal contacts to solve technical 
and m anagem ent problem s. Commercial com puter m agazines w ere  
consulted  to iden tify  high quality  educational softw are. Teachers 
and principals approached  businesses and funding  agencies to adopt
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or support school com puter facilities. (Cohen & Others, 1986, p. 13) 
M any studies have given recom m endations dealing specifically w ith  
adm in istra tive  policies th a t seem  to have a positive effect on school 
com puter use. B rennan (1991) states, "Among o ther ideas th a t would 
con tribu te  to th e  solution are provisions for adm in istra tive  su p p o rt and 
funding, teacher incentives and rew ards, and the possib ility  of a m ini-lab 
configuration w ith in  a cen tra l lab facility." (p. 51 )
A federa l re p o rt explained the  im portance of sh ared  decision-m aking 
w hen  a com puter im plem entation  model is designed.
Both the centralized and decentralized p a tte rn s  of superv ision  of 
m icrocom puters w ere  found in the  case studies. More im portan t 
th an  the issue of re la tiv e  m erits of these approaches w as the 
finding th a t the m icrocom puter system s being used successfully 
tended to depend on support from  tw o d ifferen t levels-som eone 
acquain ted  w ith  teaching concerns and another person  w ho  could 
provide the needed  adm in istra tive  support (M icrocom puters in the 
Schools-Im pie m entation  in Special Education, 1983, p. 30).
The adm in istra tive  arm  of the decision-m akers m ust be read y  to  use 
creative means to fund com puters in the ir schools.
Because the costs of w idespread  com puter use in schools can be
substantia l, gaining necessary  funding m ay req u ire  creative and 
diligent effort. But even  in tim es of tigh t budgets, experience has 
dem o n stra ted  th a t w hen  a d istric t has a strong com m itm ent to 
com puter education funding can usually  be secured  (A Guide to 
Com puters in Education, 1985, p. 68).
It is also im p o rtan t to  be v e ry  detailed  on the  am ount of m oney th a t 
is needed, m aking sure not to  b uy  com puters w hile ignoring all of the 
added expenses th a t go into a successful program .
To secure th e  funding necessary  to  su p p o rt the instructional uses of 
com puters req u ires  developm ent of a precise budget. Care should be 
tak en  to include all costs associated w ith  new  expanded program s . .  . 
In addition to  the fa irly  obvious expenses for hardw are , softw are, 
personnel and staff training, it is also necessary  to  budget for item s 
such as supplies, fu rn itu re , increased  insurance, and service 
contracts or rep a ir w ork  (A Guide to  Com puters in Education, 1985, 
p. 67).
A Federal s tu d y  found having a com puter coordinator at the  school 
or d istric t level to  be an im portan t factor. The lack of some ty p e  of 
com puter coordinator for the m icrocom puters leads to  problem s th a t m ay 
im pede the g row th  and effective use . . . .  The com puter coordinator can
4 3
facilitate  continuity  w ith in  the school d istric t and conserve dollars, tim e 
and effort." (M icrocom puters in the  Schools-Im pie m entation in Special 
Education, 1983, p. 58)
In a publication d irectly  pertain ing  to  positive adm in istra tive  
policies, W inkler, Stasz, and Shavelson (1986) explain.
This research  also suggests th a t com puter-using  teachers should be 
provided w ith  centralized, rou tine  assistance in in tegrating 
com puters into instruction. Curricular assistance is needed  to help 
teachers m atch com pu ter-based  instruction  to their instructional 
objectives. Teachers should be p rov ided  w ith  com puter curriculum  
advisers to  assist them  in optim izing th e ir  own com puter use.
These adv isers should also assist teach ers  w ith  choosing and 
m aking optim al use of h a rd w are  and softw are, (p. 8)
W inkler, e t al. (1986) continue on to  list m any other policies th a t 
seem  to have some im pact. "One p a rt of th e  solution is to appoin t a 
com puter coordinator to w ork  closely w ith  the  teachers. This person, 
how ever, should be not only a coordinator of hardw are , softw are, and 
training, b u t a com puter curriculum  adviser as well." (p. 45).
W inkler, e t al. ( 1986) sup p o rt the  idea of incentives for teachers, 
explaining, "Finally, adm in istra to rs  should seek w ays to com pensate
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com puter using teachers. A few  d istric ts are  im plem enting the  
m echanism s such as com puter m aster teach er program s, sa la ry  credits for 
com puter use, and sum m er s tipends for curricu lum  developm ent,' (p. 9) 
and 'w ays m ust be found to  com pensate com puter-using  teach ers  to 
encourage th e  use of m icrocom puters for sub ject m atter instruction . The 
significance of ex tra  pay  is all the  m ore rem ark ab le  for its ra r ity  in the 
school d istric ts in  our survey." (W inkler, Stasz, & Shavelson, 1986, p. 46) 
They discuss th e  im portance of incen tives b y  explaining, "There is no 
doubt th a t th e  resources for such program s a re  scarce and th a t the  concept 
of d ifferen tia l pay  is controversial. But th e re  is also no doubt about the 
exodus of tra in ed  teachers  . . . .  In general, how ever, rew ard s  such as 
special recognition or ev en  re lease  tim e m ake little d ifference re la tiv e  to 
o ther m echanism s of providing support." (W inkler, Stasz, &
Shavelson, 1986, p. 46)
Finally, a su rv ey  of teach ers  in T ennessee resu lted  in the  generation  
of a list of recom m endations for all people w ho  will p lay  som e role in the  
developm ent and im plem entation  of a school com puter education  program . 
It is obvious th a t th e re  is not one single factor, or even  one single group 
th a t w ill ensu re  a successful com puter education  plan. This m ay be the  
best available list of recom m endations.
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Technology-using teachers should;
-Serve as role m odels and peer tu to rs  for o thers in your 
building and school system .
-Plan and lead in -serv ice sessions at the building level.
-W rite about personal use of and read ings on educational 
technology for professional journals and new sletters.
-Develop local clearinghouses for h ard w are  and softw are 
resources.
A dm inistrators should:
-Provide sufficient quan tities  of ap p ro p ria te  hardw are  and 
softw are.
-Set long- and sh o rt- te rm  goals fo r equ ipm ent acquisition. 
-Provide tim e for tra in ing  and planning for instructional use of 
technology during the  regu lar school day.
-Provide stipends to  educators for tra in ing  in sum m er 
w orkshops.
-Foster an atm osphere  of innovation, experim entation, and 
collegiality th a t encourages professional educators to go 
beyond trad itional m odels of instruction.
S tate Policym akers should:
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-Provide p rio rity  funding for hardw are , softw are and teacher 
training.
-Provide for continued acquisition of hardw are , m aintenance 
and upgrading of existing hardw are , and the  continued 
acquisition of upgraded  softw are.
-Develop and Sustain business p a rtn e rsh ip s  th a t help support 
equipping, tra in ing  and netw orking  for school system s," 
(Bits, Bytes, and Barriers: T ennessee T eachers’ Use of 
Technology 1991, p. 38)
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Chapter 3
Project Methodology
Today, schools in the  United S tates ow n a large num ber of com puters. 
In 1992 it w as rep o rted  th a t the  ra tio  of s tu d en ts  to  com puters in 
A m erican schools w as 16 to 1 (Becker, 1993, p. 26).
U nfortunately, w h en  com puters are  pu rchased  for an e lem en tary  
school, v e ry  little tim e is spen t to  en su re  th a t th ey  w ill be used effectively 
w ith  the  students. Charles Filler (1992) sta tes, "Counting com puters 
m eans nothing. N early ev ery  school in A m erica owns personal com puters. 
But w ith o u t expertise  to use and m aintain  them , thousands lie fallow." (p. 
221) In fact, only 52.3% of all e lem en ta ry  s tu d en ts  use com puters at 
school (Kondracke, 1992, p. 236). E lem entary  adm in istra to rs, m edia 
specialists, and technology coordinators need  a clear guide as to  w hat 
factors w ill increase s tu d en t and teach er com puter use in their schools.
How can an adm in istra to r en su re  th a t new  com puters w ill be b e tte r  
utilized th an  those purchased  in the  past?  Research on this subject is 
lim ited and not read ily  available to  the public. M any adm inistrators have 
little or no experience w ith  using technology in the  classroom. They are 
not aw are of factors less tangible th an  com puters and softw are w hich m ust 
be in place to ensure  a successful program , and th ey  lack the tim e to
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research  th is inform ation. There is a need  for easily  accessible inform ation  
on the  factors th a t lead to a successful educational com puting program  in 
the  e lem en tary  schools. This s tu d y  w as conducted in  d irect response  to 
th is need.
In com pletion of th is study , an  exhaustive  rev iew  of lite ra tu re  and 
research  dealing w ith  factors perta in ing  to  successful e lem en ta ry  com puter 
program s w as conducted. From this rev iew , a list of factors w as created , 
and a su rv ey  developed (See Appendix A). A phone su rv ey  w as th en  
a ttem p ted  for a group of 50 d istric t com puter coordinators ob tained  from  
the Com puter Education division of th e  M ichigan D epartm ent of Education. 
These questionnaires included a question  asking for a personal rank ing  of 
the com puter use in the e lem en ta ry  schools in th e ir  district. The surveys 
w ere  th en  divided into schools w ith  e lem en ta ry  com puter m odels th a t 
com puter coordinators ran k ed  highly, and those w hich  com puter 
coordinators fe lt w ere  lacking. W hen all responses w ere  totaled, the 
resu lts  of each question w ere  subjected  to  a ch i-square.
The main goal of th is s tu d y  w as to  g a th er and sum m arize research  on 
factors th a t im prove overall com puter usage a t the  e lem en ta ry  level, and 
to  d issem inate th is inform ation.
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Data and Results
A phone su rv ey  w as a ttem p ted  of a group of d istric t com puter 
coordinators obtained  from  the  Com puter Education division of the 
Michigan D epartm ent of Education. Of the  fifty  d istric t com puter 
coordinators contacted, tw en ty -six  com pleted the survey . This is a re tu rn  
ra te  of 52%.
The firs t question  of th e  su rv ey  was:
"How do you rank  the e lem en ta ry  com puter program ?"
Breakdown of Computer Program Ratings
B  R ated  to v , 
S  R ated  Hiqh
53 8% 
46 2%
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From this question, all su rveys w ere  divided  into tw o groups. 
Fourteen surveys w ere  placed in the low ra ted  group, tw elve w ere  placed 
in the highly ra ted  group. The following questions w ere  th en  subjected to 
a chi square te s t in regard  to  these groupings. Each question  and its 
resu lts  follow.
The researcher is aw are of the fact th a t m any of the questions w ere  
found to be insignificant, b u t in th e  in te re s t of consistency, resu lts  w ere  
rep o rted  in the  following m anner:
■'When subjected to a ch i-square  test, %2 = 2 .3 7  resu lted . This is 
significant at the 0 .12  level."
Since th is is p relim inary  research , th e  research er w as looking for 
trends. For th is reason, a fairly  high level of significance w as allowed. 
Those factors w ith  a significance to  the  0.20 level and lower w ere  
considered significant in the conclusion.
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"2. W hat is the p redom inan t type  of com puter used?"
Of the schools th a t only had one type of com puter used in their 
school, 3 schools rep o rted  using IBM or com patible com puters, 13 schools 
rep o rted  using Macintosh, and 3 schools used only Apple II fam ily 
com puters. In terestingly , all of the Apple II only  schools had a low rating. 
Most surprisingly  though, w h en  the  d a ta  w as b roken  dow n into schools 
th a t use one type of com puter v e rsu s  those w ith  a mixed b a tte ry  of 
com puters th ere  was m ore significance.
N
u
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b
1 1 . 0
9.9
8 . 8_
7.7_ 
6 . 6_  
5.5_ 
4 . 4  
3 1  
2.2
0.0
Predominant Computer Type
s ing le
0 H i g h  R a ting  ^ L o w  R a ting
m ix ed
5 2
Only one school reporting  a high rating  uses a "mixed" group of com puters. 
Of the schools reporting  a low rating, the level w as fa irly  ev en ly  split. 
W hen subjected to  a ch i-sq u are  test, %2 = 2 .3 7  resu lted . This is 
significant a t th e  0 .12  level. It seem s th a t having a  mixed group of 
com puters gives a b e tte r  chance of a low rating.
"3. W here are  com puters usually located?"
N
u
m
b
e
r
7,0_
6.3_
5.5_
4.9
4.2_
3.5_
2 . 8_
2 . 1_
1 .4
0.7
0.0
Where Computers are Located
Lab C lass Both
0 H i g h  Rating S low Rating
"Both" w as the most popular response in bo th  groups, "Lab" w as the 
least popular. W hen subjected to a ch i-square  test, %2 = 1.73 resu lted .
This is significant at the 0 .42  level.
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4. Is th e re  a d istric t-w ide technology plan in p lace?”
N
u
IT,
b
D istr ict Wide Technology Plan
4 . 9
4 . 2
0 . 7
0.0
YES NO
E H ig h  Rating □ lo w  Rating
These resu lts  show  an even  split in both  groups of su rveys. There 
w as no significance found in th is question. It seem s th a t a technology plan 
is no t an indicator of the success of any  com puter program .
'5. If yes, w ere  e lem en ta ry  teachers involved in  its developm ent? '
N
u
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e
r
Elementary Involvement in Plan
9 . 0
7 . 2
4 . 5
0 . 9
0.0
YES NO
S H ig h  Rating I Low Rating
Although having a technology plan does not show  any  significance, 
e lem en ta ry  teacher involvem ent, or th e  goal of e lem en tary  teacher 
involvem ent in the  developm ent of the  plan seem s to  be im portan t. W hen
subjected  to  a ch i-square  test, %2 = 2 .59  resu lted . This is significant at 
the 0.11 level. It seem s th a t having e lem en ta ry  invo lvem ent gives a 
b e tte r  chance of a high rating.
"6. Was a com puter consultan t used  in the planning of com puter 
purchases?"
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Outside Computer Consultant
9 . 0
7 . 2
5 . 4
4 . 5
2 . 7
0 . 9
0.0
NOYES
S h i g h  Rating S l o w  Rating
Although it is in teresting  to  note th a t use of an outside com puter 
consultan t w as more p rev a len t in schools w ith  a low rating, th e re  w as v e ry  
little significance found in this question. W hen subjected to  a ch i-sq u are
test, %2 = 0.11 resu lted . This is significant at the 0 .7 4  level.
" 7. Is th e re  school level adm in istrative sup p o rt for com puter 
im plem entation?"
5 7
Support of Principal
2.0
9 . 6
5 . 4
6.0
3.6
2 . 4
0.0
YES NO
0 H i g h  Rating S l o w  Rating
All of th e  "No" responses to this question w ere  in the  low -rated  
group. W hen subjected to a ch i-square  test, %2 = 2 .15  resu lted . This is 
significant at th e  0 .14  level. It seem s th a t lack of school level 
adm in istra tive  support is a good indicator of a low -rated  program .
'8. Has a business or college partnersh ip  b een  established?"
N
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College or Business Partnership
^ H i g h  Rating ^ L o w  Rating
NOYES
It is in teresting  to note th a t w hile th is is a v e ry  popular action -- 
70% of all responden ts  have established  a business or college 
p a rtn e rsh ip  -- it is not a significant factor. W hen subjected  to a ch i-square 
test, %2 = 0 .03  resu lted . This is significant at th e  0 .8 7  level.
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9. Is there a full-tim e com puter teacher or lab assistant at each school?'
N
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Full Time Lab A ssistan t
9 . 8
6 . 4
7 . 0
5 . 6
4 . 2
2.8
0.0
YES NO
0 H i g h  Rating ^  Low Rating
This is not a v e ry  popular option. The only "yes" response  w as found 
in th e  highly ra ted  group. W hen subjected  to  a ch i-sq u are  test, %2 = 0 .73  
resu lted . This is significant a t th e  0 .3 9  level.
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”10. Is th e re  a d istric t w ide softw are and com puter inform ation clearing­
house in p lace?”
N
U
rr,
b
D istr ict Wide Clearinghouse
9 . 9
f c . b
7 . 7
6.6
4 , 4
2.2
0.0
NOYES
L Rating ^ L o w  Rating
This is a  v e ry  popular option, b u t it is not a significant factor. W hen 
subjected to a ch i-square  test, %2 = 0 .04  resu lted . This is significant at 
the  0 .85  level.
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"11. If yes, has it become p a rt of the  regu lar lib ra ry  m edia collection?"
N
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Clearinghouse part of Media Center
0  High Rating E  Low Rating
NOYES
This is in teresting, in th a t it is of more significance th a t the clearing­
house be p art of the regu lar m edia cen ter collection. W hen subjected to  a 
ch i-sq u are  test, %2 = 1.03 resu lted . This is significant a t th e  0.31 level.
"12. Has re lease  tim e b een  given for teacher com puter 
experim entation?"
N
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R elease Time for Practice
9 . 9
6.6
7 . 7
' j . b
4 . 4
0.0
NOYES
^ H i g h  Rating I l o w  Rating
There is a much higher level of "yes" answ ers in the  highly ra ted  
section. W hen subjected to a ch i-square  test, %2 = 3.44 resu lted . This is 
significant a t th e  0 .06  level. This seem s to be a significant ind icator of 
success, even  though th e re  are  some "yes" answ ers in the low ra ted  group.
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13. Have com puters been  available for sum m er checkout by teachers?
Summer Computer Checkout
4 . 0
9.6
5 . 4
7 . 0
4 . 2
0.0
YES NO
0 H i g h  Rating ^ L o w  Rating
This is a v e ry  popular activity. N inety tw o percen t of all responden ts 
gave a "yes" answ er to  th is  question. W hen subjected to  a ch i-square  test, 
%2 = 0.01 resu lted . This is significant a t the 0 .9 4  level.
"14. Have com puter activities b een  im plem ented  into the  regular 
curriculum ?"
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Implementation Into Regular Curriculum
1 2 . 0
10.8
9 . 6
8 . 4
7 . 2
6.0
4 . 5
0.0
YES NO
0 H i g h  Rating ILow Rating
It is in teresting to note th a t all of the  "no" responses w ere  given by 
schools in the low -rated  group. The good new s is th a t 85% of all 
responden ts  gave the  answ er "yes." W hen subjected  to a ch i-square test,
%2 = 2 .15 resu lted . This is significant a t the 0 .1 4  level. A "no" answ er 
seem s to be a significant indicator of a low -rated  program .
15. Are com puters being used m ainly for drill and practice?'
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9 . 9  
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4 . 4  
3.3_ 
2 2
0.0
Used Mainly for Drill & P ractice
YES
E h i g h  Rating ^ L o w  Rating
NO
The good new s is th a t 77% of all resp o n d en ts  gave th e  answ er "no." 
W hen subjected  to a ch i-square  test, %2 = 1.40 resu lted . This is 
significant at th e  0 .24  level. A "yes " answ er seem s to be a fair indicator of 
a low ra ted  program .
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16. Do you have a school contact a t ev e ry  school w ho is in charge of the 
school's com puters?"
N
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6
S
Contact at Each School
0  High Rating ^  Low Rating
This is happening in all b u t tw o of the  schools surveyed . In m any 
cases, the contact is the m edia specialist. W hen subjected to a ch i-square
test, %2 = 0 .39  resu lted . This is significant a t th e  0 .5 3  level. This is not
a v e ry  significant factor.
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"17. W ere 1 or 2 teachers in stru m en ta l in getting the com puters into the 
e lem en tary  schools?"
N
u
m
b
e
r
Few Teachers Instrumental in Purchase
YES NO
0 H i g h  Rating S l o w  Rating
W hen subjected to a ch i-square  test, %2 = 3 .8 7  resu lted . This is 
significant at th e  0 .05  level. It seem s th a t a "yes" answ er is a good 
indicator of a low ra ted  model.
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18. Was tra in ing  available to  teachers? '
N
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Training Available
9 . 8
5 . 4
7 . 0
5 . 6
4 . 2
0.0
YES NO
0 H i g h  Rating ^ L o w  Rating
All resp o n d en ts  answ ered  "yes" to this question. This is a good sign. 
It is not a significant indicator of the success of a program , but specifics of 
the  training program  seem  to be significant.
19. Was this training mandatory?"
69
Mandatory Training
YES NO
Low Rating
W hen subjected  to  a ch i-sq u are  test, %2 = 0 .08  resu lted . This is 
significant at th e  0 .7 7  level. This is not a significant factor.
'20. Is this training on-going?"
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Ongoing Training
YES NO
0  High Rating ^  Low Rating
W hen subjected to  a ch i-sq u are  test, %2 = 1.87 resu lted . This is 
significant at the  0 .17 level. A "yes " answ er is a fa irly  significant indicator 
of a highly ra ted  program .
'21. Is this training planned pertaining to the expressed needs of
teachers?"
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A "yes" response occurred in 93% of cases. W hen subjected  to a 
ch i-sq u are  test, %2 = 0 .39  resu lted . This is significant a t th e  0 .5 3  level. 
This is not considered a v e ry  significant factor in indicating a highly ra ted
program .
'22. A re rew ard s given for com pletion of tra in ing?'
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Rewards for Training
6 . 5
5 . 2
3 . 9
2.6
0.0
YES NO
0 H i g h  Rating S l o w  Rating
Some of the  rew ards m entioned w ere: "discounts on com puters for 
hom e purchase," "softw are for the teacher's  classroom," and "certificates of 
achievem ent. " W hen subjected to  a ch i-sq u are  test, %2 = 2 .60  resu lted . 
This is significant a t the 0.11 level. A "no " answ er seem s to be a 
significant indicator of a low ra ted  program .
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'23. Does training happen during the regular school day?'
N
u
IT:
b
Training During School Day
4 . 9
4 . 2
YES NO
0 H i g h  Rating ^ L o w  Rating
Responses w ere  p re tty  ev en ly  sp lit in bo th  groups. W hen subjected 
to a ch i-sq u are  test, a significance a t th e  0 .98 level re su lted . This is not a 
significant indicator.
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24. If training happens other than  school day, are participants paid?"
N
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Extra Training Paid
1 4 .0
9 . 5
8 . 4
7 . 0
0.0
YES NO
1 3 High Rating I Low Rating
This is th e  question  w ith  the h ighest significance of all asked. Every 
school w ith  a low rating  gave a "no" response. W hen subjected to a
ch i-sq u are  test, %2 = 8.41 resu lted . This is significant at th e  0 .01 level. 
It seem s th a t a "no" response is a significant indicator of a low ra ted  
program .
'25. Is training led by school district employees?"
N
u
rr
b
e
r
Employee Led Training
9 . 8
5 . 4
4 . 2
YES NO
0  High R ating  ^  Low R a ting
All responden ts gave a "yes" answ er. This is not a significant factor 
in identifying a highly ra ted  program .
'26. How w ould you characterize you r school district?"
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D istr ict Population
Suburban Urban
□  High Rating  ^  Low R ating
W hen subjected to a ch i-square  test, %2 = 0.03 resu lted . This is
significant at th e  0 .98  level. This is no t a significant indicator.
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"27. Size?"
D istr ic t S ize
0 H i g h  Rating ^ L o w  R at ing
W hen sub jected  to  a ch i-sq u are  test, %2 = 5 89  resu lted . This is 
significant at th e  0 .0 5  level. This is a fa irly  high significance, b u t it seem s 
more to  reflect th e  sam ple. Only com puter coordinators w ere  contacted. 
Larger school system s are th e  ones th a t w ould have com puter 
coordinators.
7 8
'28. Expenditures: per studen t? '
N 7 .0 ,u
m 6.3_
b
e 5.6_
r 4.9_
0 4.2_
f
3.5_
R 2.8_
2 .1_
P 1.4_0
n 0.7_
s
e 0.0
D istr ic t Per-Pupil Expenditure
Under $4500 $4500-16500 Over $5500
E  High Rating ^  Low Rating
On average, highly ra ted  models have higher expenditu res, and 
low- ra ted  program s have low er expenditu res. W hen subjected to a 
ch i-square  test, %2 = 6 .20  resu lted . This is significant a t th e  0 .05  level. 
It seem s th a t expenditu re  is a  good indicator of program  rank, b u t all 
levels of expend itu res are rep re sen ted  in both  groups.
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Conclusions
Certain v a lid ity  problem s keep  this from  being a defin itive study. 
Most of these problem s come from  the choice of sam ple. The sam ple is 
small, and thus is no t v e ry  rep resen ta tiv e . A nother lim itation  is the fact 
th a t only districts w ith  com puter coordinators w ere  consulted. This factor 
seem s to  have had a strong effect on certa in  questions.
Question *6 deals w ith  the use of an outside consultant. Most 
d istricts did not use outside consultants. This is not surprising, since the  
com puter coordinator is often tim es h ired  to do th is job. Question ^25 deals 
w ith  em ployee led training. This question again deals w ith  som ething th a t 
is considered to  be p art of a com puter coordinator ’s position. Not 
surprisingly, all responden ts gave a "yes" answ er. Finally, question  #27 
deals w ith  school d istrict size. A large n u m b er of these  d istricts w ere in 
the largest of possible categories. This seem s to  be in response to the 
sam pling also, since com puter coordinators are h ired  m ostly in large school 
system s.
One other problem  w ith  valid ity  has to  do w ith  th e  m ethod of 
separating  school system s into groups. Since these w ere  divided solely on 
the opinion of d ifferen t individuals, the  v a lid ity  of these  opinions is subject 
to  question. Despite all of the valid ity  problem s, the collected d a ta  does
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give insight into m any of the recom m endations m ade in the  literatu re .
M any of the questions supported  the  findings of o ther studies.
Becker s 1986 su rvey  of A m erican schools indicates th a t everyone at the 
e lem en tary  level is expected to use th e  com puter, and th a t usually  a 
com puter specialist is not p resen t in the  school. Question *9 of this s tu d y  
supported  th is statistic  by  showing th a t only 8% of th e  schools contacted 
had h ired  a fu ll-tim e com puter in struc to r or assistan t.
A National Education Association Com m unications Survey (1993) of 
com puter-using  teachers found th a t "In e lem en ta ry  grades com puters tend  
to be d istribu ted  in individual classrooms." (p .  9 2 )  Question *3 of this 
s tu d y  supported  this statistic  by  showing th a t only 19% of the schools 
contacted had com puters located in a labo ra to ry  setting  only. It is 
in teresting  to note th a t the m ajority  of schools (52%) had com puters in 
both  labs and classrooms.
This sam e s tudy  found th a t "large city  schools are  more 
technologically backw ard th an  schools in sm all tow n and ru ra l America." 
(National Education Association Com m unications Survey, 1993, p. 92) 
Question *28 supported  this in finding a .05 level of significance for highly 
ra ted  school com puter program s being in the  m ore affluen t districts.
Finally, the  same National Education Association Communications
Survey (1993) of com puter using teachers  found th a t "A high technology 
env ironm ent is more likely for affluen t and su b u rb an  schools." (p. 92)
This su rv ey  does not sup p o rt th a t finding. Question *26 found no 
significant difference b e tw een  th e  n u m b er of com puter program s ra ted  
high or low in re lation  to  th e ir  dem ographic specification.
This s tudy  also provides su p p o rt for m any of th e  recom m endations 
given in the rev iew ed lite ra tu re . It has been  rep o rted  th a t an 
adm in istra tive  com m itm ent to  com puter usage should be evidenced  in 
effective e lem en tary  com puter m odels (Bits, Bytes, and Barriers:
Tennessee T eachers’ Use of Technology , 1991; Brennan, 1991; Goor & 
others, 1981). This is covered by  question  *7. It w as found th a t school 
level adm in istra tive  support w as cited in all school system s reporting  a 
high ranking, w ith  a  significance of 0.14.
From this school-level adm in istra tive  su p p o rt flow s all o ther 
recom m endations. The m ost freq u e n tly  m entioned factor is th a t  of teacher 
in-service (Becker, 1986; 1993 ; Bits, Bytes, and Barriers: Tennessee 
T eachers 'U se of Technology, 1991; Brennan, 1991; M oursund, 1989; 
Hancock & Betts, 1994). This tra in ing  is dealt w ith  in m any of the 
questions. Question *18 asks about the  availab ility  of com puter tra in ing  
at the ou tset of com puter im plem entation . All answ ers to th is  question
w ere  "yes." Training in itself w as not enough to  en su re  a successful 
program , b u t specifics about the tra in ing  w ere  significant.
Question * 19 showed th a t m aking tra in ing  m andatory  did not help. 
Question #21 explained th a t tra in ing  to  m eet th e  expressed  needs of 
teachers is also a major p a rt of all program s, and 92% of all contacted 
schools have th is com ponent of training.
The im portance of a continuous program  of flexible tra in ing sessions 
has been  rep o rted  in m any studies (Bits, Bytes, and Barriers: Tennessee 
Teachers' Use of Technology, 1991; Brennan, 1991; Fulton, 1988; Nichols & 
Frazer, 1992; Scrogen, 1989; W inner, 1993). Question #20 deals w ith  on­
going training. All b u t tw o of the  highly ran k ed  system s had on-going 
training, w hile only half of the  low -rated  system s included this com ponent. 
This w as found to  have significance a t a 0.17 level.
To supp lem en t th is on-going tra in ing , d istric ts m ust give teachers 
tim e to ex perim en t w ith  the  com puters (W inner, 1993). Question *12 
asked specifically about re lease  tim e for com puter experim entation . This 
w as found to  be one of the  m ost significant indicators. All bu t one of the 
highly ra ted  system s had th is feature. This w as found to have significance 
to the 0.06 level.
Also, W inkler, e t al. (1986) spen t a considerable am ount of tim e on
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the  idea of incentives for teachers, (p. 9) Question *22 deals w ith  
rew ards. It w as found th a t most system s don 't have rew ards, b u t 88% of 
the system s th a t do w ere  ra ted  highly. This w as found to  be significant to 
the 0.11 level. Question *24 is the  m ost significant of the findings. This 
question deals w ith  com pensation for ex tra  tra in ing  sessions. A lthough a 
"no" answ er does not en su re  a low rating, e v e ry  single low -rated  program  
did not pay teachers for ex tra  tra in ing . It w as found th a t th is had a 
significance of 0.01.
Other factors m ust be considered in addition  to  train ing. One such 
factor is the type of softw are used w ith  th e  com puters. The use of lea rn er- 
d riven  softw are v ersu s  d rill-and -p rac tice  softw are seem ed to  have a 
positive effect on com puter im plem entation  (M icrocom puters in the 
Schools - 1 m pie m entation in Special Education, 1983). Question *14 asks 
about the  level of com puter in teg ra tion  into th e  core curriculum . All 
highly ra ted  school models gave a "yes" response. This w as found to be of 
significance to the 0.14 level. Question *15 supports  th is idea by showing 
th a t 83% of all e lem en ta ry  schools using com puters m ainly for drill and 
practice had a low rating. This w as found to  be significant to  the  0.24 
level.
The im portance of a technology plan is o ften  m entioned. One su rvey
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explained th a t ad m in istra to rs  should, "set long- and sh o rt-te rm  goals for 
equ ipm en t acquisition." (Bits, Bytes, and Barriers: Tennessee Teachers' Use 
of Technology 1991, p. 38) Question #4 asks about th e  existence of a 
d istric t-w ide technology plan. The plans w ere  equally  p resen ted  in both 
high and low ranking program s.
Despite this parity , the im portance of shared  decision-m aking 
(M icrocom puters in the Schools-Im pie m entation  in Special Education,
1983) is supported . I t w as found th a t 64% of low ranking  system s did not 
have, or w ere  not planning to  have, e lem en ta ry  teacher involvem ent in the 
developm ent of a technology plan. This w as found to  be significant to the 
0.11 level.
A nother factor th a t is o ften  m entioned is th a t adm in istra to rs should 
"develop and sustain  business p artn ersh ip s  th a t  help support equipping, 
tra in ing  and netw orking  for school system s." (Bits, Bytes, and Barriers: 
Tennessee Teachers' Use of Technology 1991 ) Question ^8 does not 
support th is assum ption. A lthough p artn ersh ip s  w ere  found to be popular, 
w ith  70% of all responden ts repo rting  the  existence of a p artn ersh ip  a t the 
e lem en tary  level, it w as found not to be a significant factor in the 
prediction of success. The significance w as found to  be to the 0.87 level.
A final factor often m entioned in  a successful program  is the
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presence of a com puter coordinator (Cohen & o thers, 1986). A lthough all 
individuals in the p resen t sam ple are  d istric ts w ith  com puter coordinators, 
certa in  im p o rtan t factors, beside th e  ones m entioned  above, are  best 
carried  out by  a com puter coordinator. Question *12 found th a t w h en  a 
clearing-house is part of the  regu lar m edia collection, th e re  is a b e tte r  
incidence of a high rating. This w as found to  be significant to the 0.31 
level. Question *17 found th a t if only a few  teach ers  w ere  in stru m en ta l in 
getting  com puters into th e ir  schools, th e re  w as a v e ry  good chance th a t the 
system  w ould receive a low rating. This w as th e  case in 77% of responses, 
and w as found to  be significant to  th e  0.05 level. I t seem s th a t a com puter 
coordinator, arm ed  w ith  a d istric t-w ide plan, can provide be tte r 
im plem entation . This m ay be explained in question  *2. In th is question  it 
w as found to  be significant to  the  0.12 level th a t schools using a mixed 
group of com puters w ere m uch m ore likely to  be ra te d  low. Eighty-five 
percen t of all m ixed-com puter schools w ere  ran k ed  low. Obviously, a 
com puter coordinator w ould be beneficial in th is instance.
Looking a t these conclusions, it is im p o rtan t to  note tha t, although 
certa in  factors w ere  found to be m ore significant th a n  others, th ere  is no 
one factor th a t seems to be a m ajor indicator of a quality  program . All of 
these  im portan t factors m ust be tak en  together.
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Recommendations
Upon com pletion of th is study, m any recom m endations can be m ade 
for adm in istra to rs, or o ther individuals involved in the  planning of an 
e lem en tary  com puter im plem entation  model. These recom m endations 
basically fall into two groups; d istric t-w ide stra teg ies and those  th a t m ust 
occur at the indiv idual school level.
At the d istric t level it is recom m ended th a t a technology p lan  be 
adopted. It is im pera tive  th a t th is p lan  be developed w ith  the  in p u t of 
e lem en tary  teachers. Secondly, it is im portan t to h ire  a fu ll-tim e 
com puter/technology  coordinator. This person w ould oversee purchasing, 
training, and m aintenance. Finally, th e re  should be a com puter 
inform ation clearing-house, used for preview ing softw are, and sharing 
expensive applications such as laser disks. This clearing-house is best 
utilized as part of the existing d istric t-w ide m edia collection.
At the  school level, com puter im plem entation  is m uch m ore complex. 
It is v e ry  im portan t to  develop a p lan  including both  long- and sh o rt-te rm  
goals. These goals m ust tak e  into account the  un iqueness of the  
e lem en tary  program , specifically the  fact th a t all teachers  in th e  school will 
even tua lly  be expected to  use the com puters w ith  the ir ow n classes. The 
plans m ust also include specific areas w h ere  the  com puters w ill augm ent
8 7
the regular curriculum.
Secondly, w hen  equ ipm en t acquisition is being planned, it is 
im portan t to purchase only com patible equ ipm ent. Apple II fam ily 
com puters are no longer available to purchase new; thus the  options have 
been  lim ited to M acintosh or IBM com patible m achines. Research on these 
options should be conducted to de term ine w hich  com puters b es t fit the  
school's ind ividual needs. If o ther incom patible com puters are p resen t in 
the school, it m ay be beneficial to  sell or donate  them  to o ther schools.
This should reduce confusion about com patib ility  differences.
A nother factor to consider w h en  purchasing com puters and softw are 
is the quantity . Ideally, enough com puters should be purchased  to  allow 
for a sm all laborato ry  and one com puter in each classroom. These could be 
n e tw orked  together. In addition to the hardw are , enough copies of the 
req u ested  softw are m ust be purchased  to have one copy for each 
com puter. Lab packs and site-licenses are a cost effective solution to th is 
problem .
A tra in ing  program  for teachers is of ex trem e im portance. This 
tra in ing  m ust be developed w ith  the teach ers ' needs in mind, and it m ust 
be on-going. It is also im portan t to arrange for some sort of rew ard  for 
teachers com pleting a certa in  am ount of tra in ing . The most in teresting
rew ard  noted w as the  purchase of softw are fo r the  teacher's  classroom. If 
tra in ing  occurs a t a tim e o ther th an  the  school day, partic ipan ts should be 
paid.
A nother im portan t factor in tra in ing  is th e  inclusion of release tim e 
for experim en tation  w ith  the com puters, and for planning to im plem ent 
com puters into regular curriculum . This w ould p robab ly  be best utilized if 
the re lease  tim e w as planned for team  m em bers to  m eet together. Finally, 
those teachers w ho show exem plary  w ork  w ith  the  com puters should be 
rew ard ed  in some w ay. They could be g iven stipend  positions as tra iners , 
specialists, or school level com puter coordinators.
The addition of a lab to a school w ill req u ire  m any hours of w ork. It 
is h ighly recom m ended th a t each school h ire  a teacher as a p art-tim e  
com puter coordinator. If funds are  not available to h ire a half-tim e 
teacher, it is recom m ended th a t a t least a stipend  position be developed 
for a com puter coordinator. This person  w ould oversee the com puters, the 
softw are purchasing, and the tra in ing  schedules. They would also be the 
m ain contact of the  d istric t level com puter coordinator.
A nother recom m ended s tra teg y  is getting com puters into the  hands 
of the teachers a t home. Purchasing some com patible lap-top com puters 
and having th ese  available for teacher check-out th roughout the  school
89
y e a r  is highly advised. Schools should also allow teachers  to  take 
com puters home for the sum m er. This is the  best tim e for teach ers  to 
becom e acquainted w ith  new  program s.
College or business p artn ersh ip s  seem  to be v e ry  popular. This is a 
good w ay  to  increase funding  for com puter equ ipm en t and softw are, along 
w ith  providing experienced  and know ledgeable tra in ing  personnel. 
P artnersh ips do not seem  to  be an indicator of a successful program , b u t if 
it fits w ith  an individual school's needs, a business or college p a rtn e rsh ip  
should be a ttem pted .
Finally, the most im p o rtan t recom m endation  is th a t adm in istra tive  
backing for the technology im plem entation  be v e ry  visible. It is 
im pera tive  th a t encouragem ent be show n at ev e ry  juncture . This tru e  
support w ill m anifest itself n a tu ra lly  in to  m any of the  recom m endations 
listed above.
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F u r th e r  S tu d y
Due to the  m any va lid ity  problem s, th is s tu d y  could never be 
considered to be definitive. As a continuance of th is in itial study, it w ould 
be w orthw hile  to  develop a list of c rite ria  th a t could be used to  identify  
exem plary  com puter using schools. A group of research ers  w ould th en  go 
to a large random  sam ple of U.S. schools and  rank  them  accordingly. 
Historical and c u rre n t conditions pertain ing  to com puter use w ould th en  be 
compiled, com parisons run, and a list of "Exemplary Educational Computer 
Use Tenets w ould be developed.
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Plans for Dissemination
The final product of th is rep o rt w ill is an easy to und erstan d , short 
article (A ppendix B). In this article, the factors th a t have been  found to  be 
of im portance are  listed and explained. The findings of th is s tu d y  w ill be 
shared  inform ally  w ith  m any collègues, both in  building adm in istra tion , 
and a t the d istric t level, w hen  com puter im plem entation  is an  issue. In 
addition, th ere  is cu rren tly  negotiation underw ay  to publish th is article 
th rough  A m erican L ibrary  Inc. In te res t has been  expressed by  th e  
"MACUL N ew sletter," and plans are being m ade to d issem inate th is  article 
v ia  th e  In te rn e t. Other possible avenues of publication m ay be educational 
magazines such as E lem entarv  Principal: M ichigan E lem entarv  and Middle 
School Principal's Association and Educational L eadersh ip .
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Elementary Computer Program Survey
Please answ er the following questions about e lem en tary  schools in your district.
1. How do you rank the elementary computer program?
2. What is the predominate type of computer used?
3. Where are computers usually located?
4. Is there a  district wide technology plan in place?
5. If yes, were elementary teachers involved in its
developm ent?
6. W as a computer consultant used in the planning
of computer purchases?
7. Is there school level, administrative support
for computer implementation?
8. Has a  business or college partnership been established?
9. Is there a  full time computer teacher or lab assistant
at each school?
10. Is there a district wide software and computer information
clearing house in place?
11. If yes, has it become part of the regular library-media
collection?
12. Has release time been given for teacher computer
experimentation?
13. Have computers been available for summer checkout
by teachers?
14. Have computer activities been implemented into the
regular curriculum?
Both
Excellent Good Okay Needs Work 
IBM or clone Macintosh Apple II 
Lab Classrooms 
yes no 
yes no
yes no
yes no
yes
yes
no
no
yes no
yes no
yes no
yes no
yes no
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15. Are computers being used mainly for drill and practice? 
1 6. Do you have a school contact at every school who is 
in charge of the school's computers?
17. Were 1 or 2 teachers instrumental in getting the 
computers into the elementary schools?
yes no 
yes no
yes no
The remaining questions deal spedfîcaliy with teacher training:
18. Was training available to teachers?
If yes please continue:
19. W as this training mandatory?
20. Is this training ongoing?
21. Is this training planned pertaining to the
expressed needs of teachers?
22. Are rewards given for completion of training?
23. Does training happen during the regular
school day?
24. If training happens other than school day, are
participants paid?
25. Is training led by school district employees? 
Demographic information
25. How would you characterize your school district?
27. Size? Class:
28. Expenditures: per student 
Thank you for yssr time.
yes
yes
yes
yes
yes
yes
yes
no
no
no
no
no
no
yes no
no
Rural Suburban
A B
Urban 
C D
<$4500 $4500-$5500 >$6500
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Article for submission to the 
Elementary Principal: 
Michigan Elementary and 
Middle School 
Principal's Association
1 0 5
Administrative Factors that May Improve 
Elementary Classroom Computer Use
Today, schools in the  United States ow n a large n um ber of com puters. 
In the m ajority of cases s tuden ts have some contact w ith  com puters during 
th e ir  educational careers. In  1992 it w as rep o rted  th a t th e  ra tio  of 
s tu d en ts  to  com puters in A m erican schools w as 16 to  1 (Becker, 1993, p. 
26), and n ine ty -e igh t percen t of all U.S. schools rep o rted  having at least 
one com puter (Kondracke, p. 234).
U nfortunately, w hen  com puters are  purchased for an e lem en tary  
school, v e ry  little tim e is spen t to  en su re  th a t th ey  w ill be used effectively  
w ith  the students. Charles Piller (1992) states, "Counting com puters 
m eans nothing. N early ev e ry  school in Am erica owns personal com puters. 
But w ithou t expertise  to use and m aintain  them , thousands lie fallow." (p. 
221 ) In  fact, only 52.3% of all e lem en ta ry  s tuden ts use com puters at 
school (Kondracke, 1992, p. 236). Recently, a National Council of Teachers 
of M athem atics s tu d y  found that, of all the e lem en tary  m ath teachers 
surveyed, only 53% feel w ell p rep ared  to use com puters as an  in tegral p art 
of th e ir m athem atics instruction. This is com pared w ith  the 90% w ho feel 
w ell p repared  to  use m anipulatives (cited in Hill, 1992, p. 30)
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Even w ith  the  disappointing ev idence of s tu d en t com puter use at the 
e lem en ta ry  level, the  funding of com puter and technology continues to be 
an area  of grow th. In a su rv ey  by  th e  magazine Electronic Learning, it w as 
found th a t 60.8% of all school d istric ts p lanned  to  increase or keep  constant 
th e ir  fu tu re  expend itu res on technology (Bruder, 1993, p. 20).
How can an ad m in istra to r en su re  th a t new  com puters w ill be b e tte r 
utilized th a n  those purchased  in th e  past?  Research on this subject is 
lim ited and not read ily  available to  th e  public. M any ad m in istra to rs  have 
little  or no experience w ith  using technology in the  classroom. They are 
not aw are of the factors in addition to  com puters and softw are, th a t m ust 
be in place to  ensu re  a successful program , and th ey  lack the tim e to 
research  th is  inform ation. E lem entary  adm in istra to rs, m edia specialists, 
and technology coordinators need  a clear guide as to w h a t factors w ill 
increase s tu d en t and teacher com puter use in th e ir schools. Educational 
dollars and opportun ities are  being lost. This stu d y  w as conducted in 
d irect response to th is need.
In com pletion of th is stu d y  an exhaustive rev iew  of research  dealing 
w ith  factors pertain ing  to  successful e lem en ta ry  com puter program s w as 
conducted. From th is review , a list of factors w as created, and a su rvey  
developed. A phone su rv ey  w as th en  com pleted for a group of 26 district
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com puter coordinators. Fourteen  su rveys w ere  placed in the  low -rated  
group, tw elve w ere  placed in the highly ra te d  group. The questions w ere  
th e n  subjected to a ch i-square te s t in  regard  to  these  groupings.
M any questions w ere  found to  have some significance. A list of 
questions th a t indicated a significance level of 0.20 or b e tte r  can be found 
on Chart 1.
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C h a rt 1
Question H igh-rank Low -rank Significance
W hat is the p redom inant Same; 10 8 0.12
type  of com puter used? Mixed: 1 6
W ere e lem en tary
teachers involved in Yes: 9 5 0.11
technology plan? No: 3 9
Is th e re  school level Yes: 12 10 0.14
adm in istra tive  support? No: 0 4
Was release tim e given
for teachers to  practice Yes: 11 7 0.06
using com puters? No: 1 7
Are com puter activities
in teg ra ted  into the Yes: 12 10 0.14
regular curriculum ? No: 0 4
Is com puter tra in ing Yes: 10 7 0.17
on-going? No: 2 7
Are rew ards given for Yes: 7 1 0.11
tra in ing  com pletion? No: 5 13
Are partic ipants in Yes: 7 0 0.01
ex tra  training paid? No: 5 14
<$4500: 1 6
W hat is the d istric t $4500- 0.05
p er-pup il expend itu re? $6500: 5 7
>$6500: 6 1
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Upon rev iew  of the significant factors and the lite ra tu re , m any 
recom m endations can be made for adm in istra to rs or o ther individuals 
involved in the  planning of an e lem en tary  com puter im plem entation  
model. These recom m endations basically fall in to  tw o groups: district 
w ide s tra teg ies and those th a t m ust occur a t the ind iv idual school level.
At th e  d istric t level it is recom m ended th a t a technology plan be 
adopted. It is im pera tive  th a t th is plan be developed w ith  th e  input of 
e lem en ta ry  teachers. Secondly, it is im portan t to h ire a fu ll-tim e 
com puter/techno logy  coordinator. This person should oversee purchasing, 
train ing, and m aintenance. Finally, th e re  should be a com puter 
in form ation  clearing-house, used for preview ing softw are, and sharing 
expensive applications such as laser disks. This c learing-house is best 
utilized as p a rt of the  existing d istrict-w ide m edia collection.
At the  school level it is also im portan t to develop a technology plan. 
This should include both  long- and sho rt-te rm  goals, taking into account 
th e  uniqueness of the e lem en ta ry  program , specifically the fact th a t ail 
teach ers  in the  school w ill even tually  be expected to use the  com puters 
w ith  th e ir  own classes. The plan m ust also include specific areas w here  
th e  com puters w ill augm ent the regular curriculum .
Secondly, w hen  equ ipm en t acquisition is being planned, it is
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im p o rtan t to purchase only com patible equ ipm ent. Apple II fam ily  
com puters are no longer available to purchase as new , th u s  the  options 
have basically b een  lim ited to  M acintosh or IBM com patible m achines. 
Research on these  options should be conducted to d e term in e  w hich 
com puters best fit the  school's ind iv idual needs. If o ther incom patible 
com puters are p re sen t in th e  school, it m ay be beneficial to sell or donate 
them  to  o ther schools. This should reduce any  confusion about 
com patib ility  differences.
A nother factor to  consider w h en  purchasing com puters and softw are 
is the quan tity . Ideally, enough com puters should be pu rchased  to  allow 
for a  sm all laboratory , and one com puter in each  classroom . These could 
be n e tw orked  together. In addition  to  the hard w are , enough copies of the 
req u ested  softw are m ust be purchased  to h ave  one copy for each 
com puter. Lab packs and S ite-licenses are a cost effective solution to this 
problem .
A tra in ing  program  for teachers  is of ex trem e im portance. This 
tra in ing  m ust be developed w ith  the  teachers ' needs in mind, and it m ust 
be on-going. It is also im p o rtan t to arrange for some so rt of rew ard  for 
teachers com pleting a ce rta in  am ount of tra in ing . The m ost in teresting  
rew ard  noted  w as the  purchase of softw are for the teach er's  classroom . If
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training occurs at a tim e other than  the school day, participants should be
paid.
A nother im portan t factor in  tra in ing is the  inclusion of re lease tim e 
for experim en tation  w ith  the  com puters, and for planning to  im plem ent 
com puters into regu lar curriculum . This w ould p robab ly  be best utilized if 
the  release tim e w as p lanned for team  m em bers to  m eet together. Finally, 
those teachers w ho show exem plary  w ork w ith  th e  com puters should be 
rew ard ed  in some w ay. They could be given stipend  positions as tra iners , 
specialists, or school level com puter coordinators.
It is highly recom m ended th a t each school h ire a p a rt-tim e  com puter 
coordinator, a person w ho is also a teacher. The addition of a lab to a 
school will req u ire  m any hours of work. If it is not possible to free  a 
teacher of half-tim e duties, it is recom m ended th a t a t least a stipend 
position be developed for a com puter coordinator. This person  w ould 
oversee th e  com puters, the softw are purchasing, and the tra in ing  
schedules. They w ould also be the  main contact of th e  d istric t level 
com puter coordinator.
A nother im portan t s tra teg y  is to get com puters into th e  hands of the 
teachers a t home. It is highly recom m ended to purchase some com patible 
lap-top  com puters and to have these  available for teach er check-out
th roughou t the school year. Along w ith  this, all schools should allow 
teachers to  take  hom e com puters for the  sum m er. This is the  best tim e for 
teachers to  becom e acquainted w ith  new  program s.
College or business p artnersh ips seem to  be v e ry  popular. This is a 
good w ay  to increase funding for com puter eq u ip m en t and softw are, along 
w ith  providing experienced and know ledgeable tra in ing  personnel. 
P artn e rsh ip s  do not seem  to  be an indicator of a successful program , b u t if 
it fits w ith  an indiv idual school's needs, a business or college p artnersh ip  
should be pursued.
Finally, th e  most im portan t recom m endation  is th a t adm in istra tive  
su p p o rt for the  technology im plem entation  be v e ry  visible. It is 
im pera tive  th a t a t ev ery  juncture sup p o rt is shown. This tru e  support w ill 
m anifest itself n a tu ra lly  into m any of the recom m endations listed  above.
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